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,QWHUPRGDO WUDQVSRUW LV D WUDQVSRUWKDQGOLQJ V\VWHP WKDW HQVXUHV WKH WUDQVSRUW RI JRRGV LQ D VLQJOH LQWHUPRGDO
WUDQVSRUWXQLWIURPWKHVHQGHUWRWKHUHFHLYHUGRRUWRGRRUDVDQXQLQWHUUXSWHGWUDQVSRUWFKDLQ>@












,QWHUPRGDO WUDQVSRUW WHUPLQDOV DOVR SURYLGH DUHDV IRU WKH WHPSRUDU\ RU ORQJWHUP VWRUDJH RI FRQWDLQHUV
H[FKDQJHDEOHVXSHUVWUXFWXUHV URDGYHKLFOHV VHPLWUDLOHUVDQGYHU\RIWHQDOVRHTXLSPHQW IRU WKH ILOOLQJHPSW\LQJ





































4.1. Input and Output Gates 
7KHHQWUDQFHH[LWJDWH LVDQ LPSRUWDQWSDUWRI WKH WHUPLQDO WKURXJKZKLFK WKH LQWHUPRGDO WUDQVSRUWXQLWVHQWHU




RSHUDWLRQ $ YHKLFOH PRYHV DORQJ DQ H[DFWO\ GHILQHG URXWH WKURXJK D OD\E\ IRU ,78 LQVSHFWLRQ KDQGRYHU RI





,QROGHU WHUPLQDOVZLWKDVLQJOH LQRXWJDWH WZRZD\ WUDIILF IORZVZHUHDOVRXVHG9HKLFOHVSDVVHG WKURXJK WKH








WKURXJK´ SULQFLSOH 8QGHU WKLV SULQFLSOH YHKLFOHV HQWHU WKH ,77 WKURXJK WKH HQWUDQFH JDWH ZKHUH WKH ,78 DQG
DFFRPSDQ\LQJ GRFXPHQWV DUH FKHFNHG 7KH ,78 VXEVHTXHQWO\ SDVVHV WKURXJK WR WKH UHORDGLQJ DUHD ZKHUH LW LV





4.2. The internal road infrastructure 
7KHURDGQHWZRUNLQDQLQWHUPRGDOWUDQVSRUWWHUPLQDOLVFORVHO\UHODWHGWRWKHGHVLJQHGWHUPLQDOJDWHGHVFULEHGLQ
WKHSUHYLRXV VHFWLRQ$RQHZD\ V\VWHP LV DGYDQWDJHRXVZLWK D VLQJOHJDWH WKH ³SDVVDEOH´ V\VWHP LV VXLWDEOH IRU
WHUPLQDOVZLWKWZRJDWHV$VRFDOOHGGRXEOHULQJV\VWHPRIURDGYHKLFOHVHUYLFHLVUHFRPPHQGHGIRUODUJHSDUWLFXODUO\
WKUHHPRGDOWUDQVSRUWWHUPLQDOVZKHUHKXJHTXDQWLWLHVRI,78VDUHUHORDGHG









DVSRVVLEOH WR WKH UHORDGLQJDUHDVDQG UDLOZD\ WUDFN WKH\KDYH WREHZLWKLQ UHDFKRI WKHKDQGOLQJHTXLSPHQW ,Q
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FRQWUDVWDUHDVGHVLJQDWHGIRUWKHVWRUDJHRIHPSW\FRQWDLQHUVFRQWDLQHUGHSRWVGRQRWKDYHWREHQH[WWRWKHPDLQ
UHORDGLQJ IDFLOLWLHV EXW KDYH WR EH DFFHVVLEOH IURP WKH UHORDGLQJ DUHD IRU PDQLSXODWLRQ ZLWK DX[LOLDU\ KDQGOLQJ
HTXLSPHQW>@
7KH OD\E\VVHUYHDV VKRUWWHUPSDUNLQJSODFHV IRU URDGYHKLFOHVZKRVHGULYHUVDUHHLWKHUDZDLWLQJ ,78FKHFNV
KDQGLQJRYHURUWDNLQJRYHUDFFRPSDQ\LQJGRFXPHQWVRUDUHZDLWLQJIRUWKHRSHUDWRUVRIWKHKDQGOLQJHTXLSPHQW
7KHVH DUHDV DUH GHVLJQHG FORVH WR WKH DGPLQLVWUDWLRQ EXLOGLQJ ZKHUH GRFXPHQWV DUH SURFHVVHG DQG XVXDOO\
LPPHGLDWHO\DIWHURUFORVHWRWKHHQWUDQFHJDWH>@


























T1 = 2(t1 + t2 + t3)                                                                                 
 7KHWLPHQHFHVVDU\IRUUHORDGLQJRQH,78WKHRQHIDUWKHVWDZD\IURPWKH+(LQWKHWRSOD\HU
ZLWK+(WUDYHO±7























RSHUDWLRQDOSHUIRUPDQFHRIDQLQWHUPRGDO WUDQVSRUW WHUPLQDOZKLOVW WKHGLIIHUHQFHEHWZHHQWKHSHUIRUPDQFHRI WKH
KDQGOLQJHTXLSPHQWDQGWKHRYHUDOOSHUIRUPDQFHRIWKHWHUPLQDOLVPLQLPL]HGE\WKHSHUIRUPDQFHRIWKHRWKHUWHUPLQDO
HOHPHQWVZKLFKDUHOLQNHGLQIOXHQFHGE\RUFRPSOHPHQWWKHKDQGOLQJHTXLSPHQW
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